Bloodstream infection (BSI) is associated with a high mortality rate of between 10% and 29% [1, 2] . Early diagnosis of BSI and prompt appropriate treatment lead to reduce morbidity and mortality [3, 4] . Although blood culture is the best method for the diagnosis of BSI, the test results are not rapidly available. 
elevated in almost all cases of microbial infection; however, its reliability as a marker of infection is hampered by a very low specificity [6] . As another potentially specific biomarker of BSI, serum PCT, a 116-amino acid polypeptide, has been found to be low in the serum of healthy humans but elevated in persons suffering from severe infections, particularly sepsis [7] .
The PCT assay used in prior studies had limited func- 
MATERIALS AND METHODS
We prospectively included consecutive patients divided For the clinical evaluation of the PCT assay, we categorized the patients with BSI as shown in Fig. 1 . Patient records were reviewed in both groups II and III using a standardized data collection form to retrieve demographic, clinical, microbiological, radiographic, and laboratory data, including systemic inflammatory response syndrome (SIRS) criteria, the number and site (e.g., central or peripheral)
of positive blood cultures, and the total sets of collected blood cultures. Patients were categorized into non-infection, SIRS, sepsis, severe sepsis, and septic shock groups using the criteria of the consensus conference of the Amer- 
RESULTS
A total of 77 patients from an original 82 patients were enrolled in the study. These patients comprised 50 men (65.1%) and 27 women (34.9%) with an average age of 59.0 yr. As shown in Fig. 1 , 2 patients with SIRS and 3 patients receiving prior antibiotic treatment were excluded from the study. The remaining 77 subjects were classified as follows: non-infection (N=24), catheter-associated bacteremia (N=12), sepsis (N=24), severe sepsis (N=13), and septic shock (N=4).
Reference groups
Evaluation of the PCT and CRP concentrations of a ref-
erence group was based on serum taken from 20 healthy group I subjects (12 men and 8 women; average age, 48.8 yr), 12 of whom were evaluated using the PCT-Q assay.
For PCT, one of the 20 sera was not consistent with the manufacturers reference value of <0.05 ng/mL. All PCT-Q values were <0.5 ng/mL, which is consistent with the reference value. The mean (95% confidence interval) of CRP was 0.0935 mg/dL (0.0591-0.1279).
Linearity and precision
For an evaluation of linearity, we employed a CLSI EP6-A protocol [10] . The linearity was determined using a pati- (Fig. 2) .
For an evaluation of the between-run, within-run, and total precisions, we used a CLSI EP5-A2 protocol [11] . Two materials at a low and high concentration, respectively, were pooled from 2 calibrators (S1 and S2) and 2 controls (C1 and C2) included in the kit. Two pooled materials were tested in duplicate in 10 different runs (2 runs per day) with the same reagent lots using the same instrument (N=40).
The between-run, within-run, and total CV determined by running 20 replicates were 4.2%, 1.7%, and 4.5% for the high-pooled materials and 2.5%, 2.8%, and 3.7% at the low-pooled materials, respectively.
Comparison of PCT values measured using the VIDAS � PCT and PCT-Q assays
Of the 28 patients in groups I (N=12) and II (N=16), agreement between the VIDAS � PCT and PCT-Q assays was observed for 22 (78.6%) and disagreement for 6 (21.4%) ( Table   1 ). In particular, disagreements in the PCT ranges of 0.5-2 ng/mL and 2-10 ng/mL were observed in 5 (71.4%) of 7 patients and in 1 (25.0%) of 4 patients, respectively.
Evaluation of PCT and CRP concentrations based on 5 categories
The PCT and CRP concentrations in patients divided into the aforementioned 5 categories are shown in Fig. 3 . The 
Evaluation of PCT and CRP concentration based on isolated organisms
A total 49 organisms were isolated from the 77 patients (Table 2) 
Diagnostic accuracy of PCT and CRP
The ROC plots and respective AUCs for PCT and CRP in the diagnosis of sepsis are shown in Fig. 4 . Respectively, sensitivities of 95.0% and 85.0% and specificities of 97.3%
and 86.5% were achieved with a PCT cutoff value of 0.3 ng/mL and a CRP cutoff value of 5.46 mg/dL. The AUC for PCT was 0.982, which was significantly higher than that for CRP (0.871; P=0.003).
DISCUSSION
Recently, a few PCT studies using the newly introduced VIDAS � PCT assay have been reported [12, 13] . The VIDAS � PCT assay showed good correlation and concordance with the established Kryptor method [12] . In prior studies, samples were evaluated using a PCT test with a limited functional sensitivity of 0.3 ng/mL and according to obscure clinical sepsis syndrome criteria. The patients included in the present study were evaluated and diagnosed using a new automated rapid quantitative PCT measurement with a functional sensitivity of 0.09 ng/mL and based on the results of blood cultures.
PCT has been proposed as a diagnostic marker to be included in the international definition of sepsis [14] , and its utility has been demonstrated in previous studies [15, 16] . From a meta-analysis in which PCT and CRP were evaluated as test markers to distinguish between bacterial infections and noninfective causes of inflammation, the pooled sensitivity and specificity of PCT markers were 88% and 81%, respectively, whereas those for CRP markers were 75% and 67%. PCT markers have a significantly higher accuracy than do CRP markers for discriminating bacterial infections from noninfective causes of inflammation [17] .
Abbreviations: PCT, procalcitonin; CRP, C-reactive protein. Our study showed that in terms of diagnosis, PCT >0.3 ng/mL had a sensitivity of 95.0% and a specificity of 97.3%
and that CRP >5.46 mg/dL had a sensitivity of 85.0% and a specificity of 86.5%. Thus, both PCT and CRP showed good clinical sensitivity and specificity for diagnosing sepsis. However, our data also showed that PCT levels were a more sensitive and specific marker for diagnosing sepsis than were CRP levels (P=0.003).
From past meta-analysis of immunoluminometric assays, the optional cutoff values for PCT ranged from 0.6 to 5 ng/mL [18] . The most recent PCT study involving patients in an intensive care unit who were suspected of having bacteremia, to examine PCT ' s relationship with a blood culture or PCR reported the appropriate cutoff values of PCT for bacteremia were 0.38 mg/L [19] . Our PCT cutoff value (>0.3 ng/mL) is lower than the manufacturer' s recommended value (PCT >0.5 ng/mL). From past to recent studies, the cutoff values for PCT have decreased owing to more sensitive assays, more homogeneous study design, and more evidence-based methods.
In the present study, we evaluated PCT and CRP concentrations in patients classified according to 5 categories.
The PCT levels enabled significant discrimination among patients with no infection, catheter-associated bacteremia, sepsis, severe sepsis, and septic shock compared with the CRP levels (P<0.05).
Although bacterial culture is the best method for diag- The present study suggests that PCT levels in gram-negative bacteremia could be significantly higher than those in gram-positive bacteremia, which is in accordance with a study by Charles et al. [21] . However, differences within the groups were observed; for example, more patients with catheter-associated bacteremia (N=10) had gram-positive bacteremia (N=10) than gram-negative bacteremia (N=2).
Therefore, our results are suggestive rather then permitting a generalization to all patients with sepsis.
The limitations of this study were the small sample size and the heterogeneity of the patients regarding their groups and underlying diseases. Therefore, our results need to be confirmed in larger and more homogenous studies. Another limitation relates to the fact that we did not include 2 patients with SIRS in the categorization using the criteria of the ACCP/SCCM [8] due to the small sample size of the patients.
In conclusion, we confirmed that, compared with CRP, the measurement of PCT using the new ELFA is a better diagnostic biomarker of sepsis and discriminative biomarker of categories according to the ACCP/SCCM in BSI. Moreover, on the basis of the advanced functional sensitivity of the PCT measurements, we demonstrated that PCT levels can be used to discriminate catheter-associated bacteremia from sepsis and guide therapy options.
